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(54) ELECTRIC POWER STORAGE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electric 
power storage device having excellent energy density 
per unit volume, enabled to effectively utilize the space 
to be set up. 

SOLUTION: The electric power storage device 
(nonaqueous electrolyte cell) 1 is composed of an 
anode, an electricity generating part 40 including a 
cathode 20 and an electrolyte (nonaqueous electrolyte), 
a sack 50 enclosing the above, a lead for the anode 1 2, 
and a lead for the cathode 21. The sack 50 has a first 
sheet 51 and a second sheet 52 facing each other, 
made of complex packing material, and a pair of spacers 
60 made of synthetic resin, maintaining a space for 
housing the electric power generating part. Respective 
spacers are arranged between a surface F51 of the first 
sheet facing the second sheet, and a surface F52 of the 
second sheet facing the surface F51, where the 
spacers are facing each other at the peripheral part of 
the surface F51. 
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Reference 4 (Japanese Unexamined Patent Application No. 2003- 
045378) 

[Scope of Claims] 

[Claim 1] An electric power storage device comprising an 
electricity generating part that has an anode, a cathode and an 
electrolyte, an enclosing bag for enclosing said electricity generating 
part, an anode lead of which one end electrically connects to said 
anode and the other end protrudes to the exterior of said enclosing bag, 
and a cathode lead of which one end electrically connects to said 
cathode and the other end protrudes to the exterior of said enclosing 
bag, 

characterized in that said enclosing bag comprises an 
opposingly arranged first sheet configured from a composite 
packaging material and second sheet configured from a composite 
packaging material, and 

a synthetic resin spacer arranged between a surface of said first 
sheet opposing said second sheet and a surface of said second sheet 
opposing the surface, said spacer maintaining space for housing the 
electricity generating part; 

said spacer being arranged in an edge part of said surface of 
said first sheet opposing said second sheet. 

[Claim 2] The electric power storage device according to claim 1, 
characterized in that at least a pair of said spacers are arranged in 
opposing positions of said edge part of said surface of said first sheet 
opposing said second sheet. 
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[Claim 3] The electric power storage device according to claims 1 
or 2, characterized in that a metal layer is additionally arranged on the 
surface of said spacer on the side that contacts said electricity 
generating part, the interior of said spacer, or the surface opposite to 
said surface of said spacers on the side that contacts said electricity 
generating part to prevent both the infiltration, from the exterior, of 
moisture and/or oxygen into said enclosing bag and the dissipation of 
the electrolyte component of said electricity generating part from said 
enclosing bag to the exterior. 

[Claim 4] The electric power storage device according to claims 1 
or 2, characterized in that the surface opposite to the surface of said 
spacers on the side that contacts said electricity generating part is 
covered by at least one said edge part of said first sheet and said 
second sheet. 

[Claim 5] The electric power storage device according to any of 
claims 1 to 4, characterized in that a sealing part is formed in said 
enclosing bag by coupling said first sheet and second said second 
sheet without interposing said spacers, said sealing part being formed 
to be in close adherence to the main body of said enclosing bag. 
[Claim 6] The electric power storage device according to any of 
claims 1 to 5, characterized in that the constituent material of said 
spacer is a single polymer type selected from a group comprising 
crosslinked polyolefin and liquid crystal polymers. 
[Claim 7] The electric power storage device according to any of 
claims 1 to 6, characterized in that said composite packaging material 
is configured from 3 or more layers including a synthetic resin 



innermost layer arranged on the innermost side of said enclosing bag 
that contacts said electricity generating part, a synthetic resin 
outermost layer arranged in the side of the exterior surface of said 
enclosing bag furthest from said electricity generating part, and at 
least one metal layer arranged between said innermost layer and said 
outermost layer. 

[Claim 8] The electric power storage device according to any of 

claims 1 to 7, characterized in that said anode lead and said cathode 

lead are integrally formed with said spacers respectively. 

[Claim 9] The electric power storage device according to any of 

claims 1 to 8, characterized in that said electrolyte is a nonaqueous 

electrolyte. 

Translation of the description in paragraphs [0001] to [0008] of the 
specification 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 
The present invention relates to an electric power storage device used 
as a power source or the like for electronic equipment. More 
particularly, the present invention relates to an electric power storage 
device such as a nonaqueous electrolyte battery, electrolyte condenser 
(including aluminium-electrolyte condensers) and electric double- 
layer capacitors that comprise an anode, cathode and nonaqeuous 
electrolyte enclosed in an enclosing bag configured from a composite 
packaging material, an anode lead wire and a cathode lead wire. 
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[0002] 

[Prior Art] Striking developments in the miniaturization of electronic 
equipment and in particular in portable electronic equipment have 
occurred in recent years. This has been accompanied by an increased 
demand for the development and practical application of a high 
performance power source (electric power storage device) that is 
compact and lightweight, and that possesses high energy density. 
[0003] More particularly, because nonaqueous electrolyte batteries 
such as lithium ion secondary batteries which are batteries of a type in 
which an anode, cathode and electrolyte solution are enclosed in 
compact and lightweight enclosing bag possess a high battery voltage 
and high energy density and, in addition, they can be easily 
compacted and weight-lightened, they can be expected to be used as 
the power source for the compact electronic equipment mentioned 
above. 

[0004] In a known configuration of a nonaqueous electrolyte battery 
of this type, in order to improve the energy density per unit weight of 
the battery by weight lightening, a lightweight enclosing bag produced 
by, for example, the placing of two sheets configured from composite 
packaging materials comprising a synthetic resin layer or metal layer 
of metal foil or the like on top of each other and the sealing of the 
edges of said sheets is used for the sealing of the anode, cathode and 
nonaqueous electrolyte. 

[0005] Furthermore, the section comprising the anode, cathode and 
nonaqueous electrolyte enclosed in the interior of the electric power 
storage device of a nonaqueous electrolyte battery or the like is 
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referred to in the specification in accordance with need by the general 
term "electricity generating part". For example, a separator and a 
collector may be additionally included in this electricity generating 
part. 

[0006] Specific known examples include a nonaqueous electrolyte 
battery 100 of the structure shown in Figs. 18 and 19 and nonaqueous 
electrolyte battery 200 of the structure shown in Figs. 20 and 21. Fig. 
18 is a front view of the fundamental configuration of the 
conventional nonaqueous electrolyte battery 100. Fig. 19 is a cross- 
sectional view along the line X-X of Fig. 18. Furthermore, Fig. 20 is a 
front view of the fundamental configuration of the conventional 
nonaqueous electrolyte battery 200. Fig. 21 is a cross-sectional view 
along the line X-X of Fig. 20. 

[0007] The conventional nonaqueous electrolyte battery 1 00 shown in 
Figs. 18 and 19 principally comprises an electricity generating part 80 
that includes an anode Al, a cathode CI and a nonaqueous electrolyte 
El, an enclosing bag 90 in which this is enclosed, an anode lead A2 of 
which one end part electrically connects to the anode Al and the other 
end part protrudes to the exterior of the enclosing bag 90, and a 
cathode lead C2 of which one end part electrically connects to the 
cathode CI and the other end part protrudes to the exterior of the 
enclosing bag 90. 

[0008] In addition, as shown in Fig. 19, the enclosing bag 90 is 
formed by the sealing of the edge parts of a sheet 91 and sheet 92 
configured from the two opposing composite packaging materials as 
described above (that is to say, an edge part 9 IB of the sheet 91 and 
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an edge part 92B of the sheet 92) employing an adhesive or by heat 
sealing. The edge part of the sheets following sealing is referred to 
hereinafter as the "sealed part". In addition, the section of the anode 
lead A2 that contacts the sealing part 9 IB and sealing part 92B and 
the section of the cathode lead C2 that contacts the sealing part 92 are 
respectively covered with an insulator A3 and insulator C3 to prevent 
contact of the leads with the metal layer of the composite packaging 
material. 
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-9-6 0g#(Dfl£ttKieE-r-5f ? >:/ hX^-X<DA#*^ 
50 «fciJS(i*J:<ffi*-r-i.c:i:A<-C-#*«fc5lc/«cS, 
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nk- ttA»* 5 o^z* y -s>**ap 4 

[0 0 3 2] H2lc^-r«k-5l^, *3IJ6»t8l~fc 
lt-5»-03v- h 5 1 &t/tt-<7>->- h 5 2 [*jHe**L 

■r»fyfiif«x i -x i&t/x2-x2icfc^TSryft 

KJ-<75->- h 5 -i (omms 1 BRi;*-<©'>- hflJttfP 
5 2B) *M*a*-a-Ci/— ;UL-C»fift*tvC^-5. 

-h5 2i±. i «ta>ffiBttro->— h^-tjsroj^ic&fy 
fiiffciei-T?#-5s^i^is]-r-5ffi (F5uyF5 

[0 0 3 3] C*ll=J:y, ftf::***:*?!^ Sryfilf 
ttiX 1 -X 1Xl/X2-X2i:ffl|ll|l:-e#«*-fl)->- 
K5 1 tf-fl3v-h5 2,t<DfflCD*££8B5 31=^.^— 

ic fc it •& ->-;uau * «t y i.ctA<-cts. * «>*s 

«*1<Dlft«£;h.*^#2fin<0#*£**£**# 
[0034] tjit$ s Sfyttlf«X1 -X1»tfX2-X 

i==pjffl-r-stajSA^?.. 9-6 o<D**<tiiifiPii:-e 

Jiiffl^-BrfcLMi^tHctt, i65.«lzj6i:-CSf yttlflKX 1 
-X 1&l^X2-X2t<0WI=T?*'5*-<0*>— K5 1 
<t jfE-©v— h 5 2 t<0IHl(Dl**«J 5 3 tl-^lE 

[0 0 3 5] fit. **16^IS<0ii*. *««P4 0lZ 
Sfit*+ifcT / - Kffl U - K 1 2 V- Kffl 'J - K 

z z<D^*i^ti<o-m<±m<Dm-(o^- h 5 1 omt® 

5 1 B&t):*— (7)->— K0*MB5 2 B->— JUSBi:$->— 
[0 0 3 6] CZt. **WI=*JLN-CI±s X^-1f6 0 

**»»mjt©i|ifi:ii*afc y ©x^u^-ffiflE^ 

lcSt«-r-5«jSA^. XI— 9-6 O a»«j3E*t JN-3b<. §Effi 

[003 7] ZCT?. mmx*)*is7<( >t\t. 
3*5c<7)ifflBttl::as«L-Cfcy, tIi8«t*iLTS» 

li=< <. it^^a)ja«icfcu-c!«MLic<Lv-i«y^- 
i*. §e«7tey ^abf u>xi±§|g«*yx^u>T?fc^^ 



[O O 3 8] h 5 1 &.lf&-<Dis- h 

5 2 6j&tttt<Dll*>*MStt 

^»^<j!)mi!Hi*»«>««k*»*wi=te±-r*«jai^ 
«*a»*T*<. 8«auoic»tt-f&itASS5oa> 

10 *flMOfr&StmtftA&a*aK(Dill=EB$*lS 
*JSarttMa>K9fffO>JI£, *Aff<Dll&ft*ffial|£ 

«)MI=E«*4x-5'>'5:< 1 o©$«Jii: 3 

[0 0 3 9] #HJI<b LTI*Rftftt£ 

■Cli. Willi, ^'Jifl/>. /Kyx^uXOKSEtt 

ri±. flixtf, tK'Jx^uv^u^^ u— h (pe 

T) , 5K'JT5 K (t-fP» ffl)i>v=7 U 
7 X ^ An 3tC * If * {fcffl L f t, J: IV 
[0 0 4 0] *fc. 0izt$V*±X0)i'-)\' 
SP. -T^*., X^-i*-6 0i:»-Ov-hX(*JB-fl) 
V- h kO>is-)l,tRX.Xfn-0)'>- h 5 1 CDjtSB 5 1 B 
at/IR-roi/— K(D»S|5 5 2 B*NC>»Ep-5ttASICDv-^ 
fflJlcfclt*fl)i>-;U*S£lt, 1fl-R^**L'S:^A^ ±& 

30 <>:*<»* L l/>„ 

[O 0 4 1 ] 5 Oft. 

n^«jfe(Dll^irit. "J^^AttltLT, L i 

BF4, L i PFS. LiAICU, L i C I 04, Li 

tK^— K i/X^JU*— tK^-— h, x^u>*— 

[0 0 4 2] 7/-K1 V— K2 Ol±, 

+i*«t*:i:P¥l**L-l)!fe«SXI±x^X/<>-x^ KV^^U 
40 £0^«*« (la^-y-T) t, »»«(*i:«:*4«aMt± 

7/- K1 OtAV- K2 0t<DlWI=tt, ^SI-JC^T 

[0 0 4 3] *V-K2O0)*IJtttli, «!lx.l* 

aiMI=Jt«**i, * V - Kffl'J-K2 2fflMliitAa 

5 oro^ffiicat/Tc-s. — ^, 7/- Ki oro*M* 

« t, . «!lxlifflXI±x *r)\,fr bft*7y- Kffl'J— K 
2©-*l=«*HI=*«4*u T/-Kffly-K 
50 3H*1 2OT<te4jHil±itAISl 4(75#t.«picSt/rc*„ 
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[oo4 4] sic. m 1 at/Ei2ic^-r«fe5i=. m-o> 

>— h 5 1 ©IMP 5 1 BXU!|B-fl)'>— h£>*S|5 5 2 B 
t> «t •£ it AS<B ->-;uffl STV— Kffl'J— K 

i 2<Dap»<ow»in±. ry— Kfflu— ki 2 

fctf>ro*£«i*1 4*<*«**iT^€)c Sic. *-(Ov- 
K5 1 <D»«05 1 BXtf»-0)*>— h<D<MP5 2 BA>e> 
fc£it A8©->-;UfflH=»tt-f -5* V- Kffl 'J - K 2 2 

attacn*. * v— fjh 'j — k 2 2 & **>— h * flua-r 
#2 4*t»«£;h-c^.s> <> 

[0 0 4 5] Z*ie>*e«<*1 4&l/t6««:2 4<JJ«|fiEl± 

K1 2. ij V- Kffl 'J-K2 2 l:S»*+i-5J»pT!Btt* 
U7|-U7^>»flgANt,'5:*«i:. •*-fl)*M»lcR|-J-e>;h,.& 
§R«7K'J^U7<>«BSA^t,'EC-i>ll2 5 a, 25btt 

[0 0 4 6] o^ic, ±asL/=ttA«5o;&tfiM<m» 

[0047] *t\ tS-<Oi/-hat/*-0)->-h*«l 20 

x^x h^-v3>75*-v3>af(0Hjaia)!ilifiS 
[0 0 4 8] a^asw^flua-r-s^jiEifiiBtii 

t lc J: y ffl*"T -5 C £: # 4 „ 

[0049] l < i*5fci-a^fc«»<©«0>fli 

31=. *JS«tBB««>»±: *Aa±f= 30 

[0050] ffixii. stasji!tJK5Sic«fcy. Bf^ro 

* «— ttA>X"C— 9- 6 O £ffl*-r-&o 
[00 5 1] 5tlc|2l2^#RgL-C8ftWLfcJ:3 
JEflStROTv- Mc£-*tC0X'<— *6 OSElt 
f LT, 3 CJBMKaS'— httrtlfi 

(fT. 5/— hi**— 9-6 Ot3!)<Sffl!-r-5»«-21*. 01 

iHfc'Itt— K->— ;u-r* 0 caLTBBPSS (35-03 v— 
K5 1 <7>»«5 1 BayfZffly- h<7>J*8P5 2 Bfrt> 

fc-SWtt) £*Lfctt8S<D£tAS$5 0 ft*. 
[0 0 5 2] f LT, BBP«5$-*Lfctt!B!<©ttA«5 O 

©aspic *msP4 o^Wfijc-rsT-y— ki om»v 

-K2 0, £5«lc|£i:-c-b/<U— * (0*1*-**) £»A 

■r-So fir, ^**»jS2 o^A-r-So a^r. r 

./— KflJ'J— K»flM 2. *V— Kffl'J— K2 2C0-SP 



LTitA«5 O&t^McWJSft**! 1 O^SA^T-r 

-5. 

[0053] El 4 I*, **W<D«*«f 

ft<o**i*jS£*-f*iJijBi-efcSo w=. Beit si 4 

©X-XfclcJGofcBJrffiBI (SA»5 ort*Nt>^fc» 
*) U**„ B7lt H4©Y-Y«llcjeofcl!f 

[0 0 5 4] Bl4~Bl7l-*-rg^«»Jt«a2[*. 1 

»fl>*."C— 9-6 O<DE«ia«*<***C<t)U*l*±a*<0 

is y , jmwmiv* 1 <t ra*<o^t!{^j*i=: j= y f*s-r 

[0 0 5 5] -T^t.. H5lC^-rj:5lC. #*««Jt 

«, J fe2(DttA»5 0[±. -«tro«*a»^ 

tt<D*>-S£, H5l=^-rSf yftlf«Y 1 -Y 1 RlfY 
2-Y 2lCfctNTSTyaif. £»#<0v- K0)WE<D*f 
|S|-r •£ 1 «0>*SPIS]± (H 5 *<D»-0'>— h 5 1 Wit 
BP 5 1 B;Rt/*-<Di>-KD»ffli5 2B) *«*3*i±fc 

[0 0 5 6] ^Cfc\ El6|C^^-«fcai-, SB— OTv— h 5 
105jt«P5 1 B<blR=©i'-hfl)l»«P5 2Bi:*->-;U 

**ffi3*-T€)fctolc, |*AS85 0<D^fi(lc^aiL*UJ; 

31=. ttAasoroffliBBicffiji-rixfcdicSfyiis+tT 

L^-^)o fir. — >t*rox^— tf-6 01*. ss— co->— S 5 
1 on-O) is— Mzftfa? Sffi F 5 1 <&*MB©SlM::*t 

jB<3D»«|5ra±i:l±*)Q:-5)»Ja) 1 fflfl>««ra±<Dfiitlc-€- 

[0 0 5 7] fcfc'L. H4~E6lC^-r«fc3lC. 
»ft*jfe2a>li*(r[±, -jBftCX^— 9-6 0©-^A<, 
**«P 4 0 lzft«t* *ifcr y - Kffl U-K12 RTfU V 
— Kffl'J— K2 2<0-e*i-P+i<D*1-ffllc^a^-S-MBi:- 
<*)«»**l-CLn.S. JM*lWI=l±. 0 61:^*51=. - 
^tojx^— if 6 oo>— 7/- Kffl'J— Ki 2Xtf 
*V— Kffl'J— K2 2©Wffifl)^ttJt^#*lc-&^-|± 

fcBfffi<ojK«ai;A#***-r-S2o<o3i*^fiEu. c 

*i & (D#ailcT /— Kffl'J— K 1 2 Jtt/* V - Kffl u - 
K2 2 S-t*l-P*il*«>a^-, «flPtl*. t— h->— 

jE*asjS»j£ic «fc y » t «■ u - k t ^ mm zttmstz 

[0 0 5 8] coddle. *WJSIz*ilvC(±» 7/- K 
ffl >J - KJtl/^J V— Kffl 'J - KA<. -t^t-ett^.^— 

Kffl y - Kfttf* V— Kffl 'J — Ki: *t A» «t co ->-;uSP 

icx^—- y-^gaaLr->-;u-r*-<ti=ct y . x^-- y- 
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icSLfcf-yhX^-XR, R1Xt/R2«f) , ttASS 
«R3, *IM*, 12 1 IC5FLfc«B*R4*) £S«IC 

i£3rr-6;i<t Ty-Kffly— K»tf 

[0 0 5 9] *OTfc*K #Mt«»Mm;l!l£ttfflS;h.-&'< 

* j: y ax i= wiih-r * c i *<-e # 4 . 

[0 0 6 0] [fHStiK/®] 0 814, *JBW(C«*Bf 

KtV W x -c ft * ***»K«5te<D*H* tfeflgffi ^^-T 

m<om^m!S.^-rmwnm-r*s>^ 0 »=* bi 014. 0 

8fl)X-X«IZ»ofc»fiEE (^A»5 0rt*NP,^.fc» 

[006 1] B8-01 0(c^-r^**»M**3[±. 

0 9l::jjrr«fc5l~. -Sro^-t6 0ffl-St, c*i 20 
|c-{*jStflS3;h,Tl''-S7V— KfB'J — K1 2Rlft>V— 

Kffl 'J-K2 2 1 <n-wm&<r>m& c t umi* 
tLxfiy, **«*K«it!i2ira«©^«^icj:y 

[OO 6 2] HftMI-te, 0 9I^-TJ:5I3, -*f<DX 
^-t6 0©-SC, 7V— KJfiy — K1 2ay*v- 
Kffl 'J — K 2 2 * IcS-fc-g-fcWrffi 

os-jtiifl.icT y - Kffl u — k 1 2 st;* v— kjb y — 30 

K2 2 £-t;h.-F;h.!4«>ii*.. 0!itl4. t— h->— ;u&. 

[ o o e 3 ] mvammmm] suit *jew<o**i 
i?If/ w x -e * -5 #*«#S*«;fta>*raxlfeJfctS 

£fc. Ell 214, 01 1I=S**-*jMI 
JWJl«jfi«>«*«lJa*S-rKBI!B-e*4. B1 3(4. B 

1 1 fl>X-X|Rlcj»ofc»fffiB-e&-S, 

[OO 6 4] B1 1 ~B1 3lc*^7k«»lt*,=fe4 
14. B1 2lcijvr < fc5f^ *§Bttro->-h*»fyffllf« 40 
Y 1 - Y 1 XtfY 2- Y 2lzfc^rSf yftlffcBR. 

«©*>— h<o*f|Si-r£ 1*§0>«*«l^± (i5M09* 

fl)«-0)v- h 5 1 OT»S&5 1 BSt/lB-<Di/- h<0» 
«55 2BIC*f|£-r-5ffl5#) COffi^lCX^— 9-6 O^SEIC 
1 OffifflLT, »-(Dv-h5 1 tf-(Cy-h5 2i: 

J63fc!B<0!M<«»1t**l3 £l^»<OfllJ*£*rLT;fcy , 

#*m«jtma!i 3 1 m&o>v?m5m~x. y f^«st--S) - 1 

[0 0 6 5] Zfl)J:5l-^ti«. ftK&^fclMt*** 50 



fcv— (B5&u:B9+<D*-a)->— K5 IWltSP 
5 1 BSI/I-ffly- h©»«|5 5 2 Blzftj£-r-5>SI!#) 
IciSH-r-S-x^ hX^-X^fc"*- 
COD**. 30<©X/<— 9-6 Oli-f*fi£B£*lTl^Ti 

[0066] [JRSXltJBlS] B 1 4 14. **IK30>«;& 

<-f X t? ft 4 Jtm5fe©*53!Jfi»!S * 

"TBrBB-eft-So B1 4l=Srv-r#t*««ll«jfe5li. Ki 
T tg(il3-r *X<"5— 9" 6 0 <OWteJelM-l*ftaE(OB 3 
Lfc»-3M6»SW#**»JI*;I!I1 £H«<0«lJ«£:fr 
LT^-S, *LT. B1 414. 0 3IC5pLfclMc«#K 

ma 1 <owBBtp»<D:£is]^&*fc»^roiM<m#ji 

5 OBJfffiB** 
[0 0 6 7] B1 4lz^-r<fc3l-. 

K*a5l4, X"*- 9-6 0<Df6m«P4 0lcjS-r*fly<Offi 
l=MLrS*HH<0ffiF6 0IC. ^bSAS5 0^ 
<D*#S.T//XI4i**<D«A. Sfet/lz, ttASS5 0P*9*> 
&*fflW0!>|emffl5 4 0 *<Dm#Jtj£#<Dift1ft£R&lt-*- * 
fc«XO*Bll7 0A<M(=E«*+iT^-Szi:mM-l4. Sfc 
&<DB3l::^Lfc*-3ll6«t!UD2M<*#Jt*&l tPl 

[0 0 6 8] ^0«fc5l--T*ll4. *s<—y-£-frLXl£^ 

**««54o^ro3!ft. 7K«-if©«A-¥»««K^«-a>it 
a« 5 o ft* t.nsp^<ojfttit^<t y a*»ici»±-r3, c 

[O 0 6 9] *Bil7 0©1tfiE««-l4^ICPBS**fr. 

#1x14. T;U5-OAffi> fflJf. ->y^;uS*a>*MJS 

L^o 'J- K«i-i*'(fc£;h.fcX'<-- 9-6 Olc^ll 

»*»lt-5*i^lzl4C<D#)l)B^trt-LTTv'-Kl 0<t 
*V-K1 2<tA<S*&LJS^J:ol=-r4. 
[0 0 7 0] *B)17 0<DiE«fiClll4Bl 4IC* 

LfcfiC«l=^**l-r. X 6 0 J^LTB*S L 
< !4*^*^«PA^3e«ffi4 O^fllA-T-SC i:, XI4. 
*m«P 4 O ^(DW/BltOOfllJffiJS^JBWaP 4 0 A^ 
i:fi«)C-r-5ci:=&|»il:Rrfg)B:E«a«-efc*il4«fc<. X 

9-6 oortaiu *^i4jem«fP4 oicsi-r-srtflisroffi 

[007 1] *fc. Z05*7K«»K«jfe5t**««it 
«jfi1 i:^«CDf*«^l=<J;yff«i-r*-«!:A<t?#<6. 

7 O * X"<— 9" 6 0 ICS? y #(f ZJs&k LTI4. 
#«S*«)SfeJS)i 7 OIZ^SSJ^^LTX^— 9-6 O 
l=S**-t±*75afe. XI4. *Il7 0t^-^6 0i 

[0072] [SSAXtteBU] 01 5 14. *f6IBa»«* 
f?iS^/ U x -e * -s #**»ltmMja>* AXJfiJKlB 
-rBfBBT?&*= B1 5lc^-T!M<W#Jt«a!!6l4. JU 

Ticsiia-r-sx^— 9-6 oroauiajii^ 14ft jai(n0 3 ic^ 
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LTl>5. f Ut, 01 5li. 0 3lz*LfclM<*«K 
111 ©KfflH£B*©*Rl*&*fc»*<DiMc«*ll 

jfe 6 «.|Mc«Mflt«jfe 1 <b 0*WHM**l= J: U *r 

[oo7 3] 01 5ic^-r<fc5ic, #*m» 

Jt*j&6l±, X"*— 9" 6 0(75J6«aP4 0lc}f-f •Sfl'JCOflB 
l:»LTgJWK)IF6 0*«. *-<75->-h5 1 CO*«i 

ir«fc y tta*4xr L^ct jji*M*$fcaico0 3 i=s Lfc* 

-*«■««>#*««««* 1 &H«0«lJft«*LTl* 

^— "9-6 Ojb<*B**lTI^T*, <fcl*. 
[OO 7 4] CCO<fc? lentil*. X*— LTifiC 

*>**ffl54o^co£SL *#«0flLMWBftJ<4H>tt- 

A85 0 F*9 A* £> ^t-SP-^COiftife £ J: y Sa*MlcR6ifr 4 w 
ktf-Q$& Q ccoit^Kli. ±B0BSXltlMI 

IKttt LfcffiF 6 0 SftHM 7 o l=«fc y 

<#-&co-e. x^— 9-6 orouijfiA^a.t'S-s. 

[0 0 7 5] JU±, *36^<D»a/j:3iaHKlfilc-3tNrP 
MI-ittSHLfctf, *aeEI*±tE*l£}&!Blc|85££*i*t> 

[0 0 7 6] ±^Lfc#Sllfi»J8l=i3^Tli, 
«rffiff£tt*<}§}fcT?&l>X'<— 9-6 0 £<SJS Lfc»*lco 

tB£*Jh.5tfl)T?li)S:u. 0!lx.l£. El 1 6 (a) 
"f IE***?***! 1 Atomic. H3l=^Lfc#2K«» 
Jtmtfli icfcl+SX'-c— 9-6 0C03S«ffl$4 oJt-T^fflS© 
ffilcHffi (31) ^KItTt,«fcLN 0 C*tlcj:y. Dflffl! 
OH) £RI+-Cl^fcUMf^lctt><-c. MASS 5 O CO WW 
Kfcivc. J:y*SE*<D**ffl5$-i|KST5lr-l)<fc5lC35: 

[0 0 7 7] *fc, ffilx.!*. lfE3:*J6»!B<o^*m»K 
5 £jb u-c0 1 ~si 3 i=s Lfc*-»6fta*is<DiM< 
*Mlt** 1 lc#)lll*l9:l+*li*|co^TK^ Ufc 

i**=*lt»«a>^*«»Jt*»3Xi±. Sftra^iteBIS 

<C^7K«»Km*4lcRI+-C=tJ:L>„ ZCO»*l::=fc#M 
17 OC0BE«tt«l±HB^**ir. -t*l-?*l<0**lcoiN 

-CXK— 9-6 ocoasmSM oicg-r€)fflia)ffi. x**-~ 9- 

6OC0F*3SR. Xl±, X"*— 9-6 OCOfMMM Ol-g-f-S 
flijWffilc^LrS^fflKDSF 6 0<D#T+ilciB«L-Ct«fc 

[0078] mi=. ±ai<D*A*!tfls®<B!M<m»itm 

6 ir fcivc, 01-03 Kip Lfc*-3IS6»!8<D^7K 
*»JC«« 1 COX"«— 9-6 OOT36««B4 OlzlfT-SfliJO) 
ffilC>t*LTR*tfl!lC0DfiF6O£. »-<*>->— h5 1 tjfS 
K 5 2 ,k(D'»S< i: ya»L 
fc»fcC0fltJl££*-f •Sfcftlc-oi'iTlftSBLfctf. dCDJ: 



[0 0 7 9] CCT?. **Elcfcl"-C. ^**»)t*jfe 

*±BE<o«fc a i~m-©->- k tn-a>i>- v-to&u < 
•tt-^oDiftajiccfcyaa-r^iifiEir-r-s**. 

«SCI*1$l=KS**t*^o Willi. 016 (b) l=3M" 

4mm#mm 1 bco* a i=, k 5 1 co*t«p 

10 -PX^— 9-6 OSSU, X"<— 9-6 Oit?- ^(DKf— 
COv— h 5 2 «t<0IUll-K-(0v— h 5 1 CO*SB;Wf A* 
*lTs X*— 9-6 OtlR^CDv-h-5 2kt>mtoLTl* 
fclM*Ji&-e;fer3-Ct,J:l,^ fcfc\ ^SSBHfCifcl^-Cli. C 
COW^T?*,. »-©->- h 5 1 CO* ~ COv— K 5 2 |C*t 
iSl-r-SBF 5 1 k&WF 5 1 Iz*Hr|-*--&*=COv- h 5 
2CO0F5 2iC0lWlcX'<— 9-*<IE«**iT^-5Ci:i: 

[OO 8 0] Sfc. mXlt. 016 (c) ICS^IMC* 
»ltm*1 CC0J:5I=, Xt— 9-6 0 CO«m«P 4 0 |Z& 
20 -r<5«JCOffil-^LrS»«9CDaBF 6 O^»-C0->— h5 

1 tm-Qi'y— h 5 2 tcoia5^coii:aiic«fc y«a-ri.« 

[008 1] -hiaco=&*JfeJK86l-fc^-C(*. 1 &C9v- 
h©#fyfllfl*lcjtt5W«- 02. 05. 09 

Xt/0 1 2lCfcL^•t. X1-X1, X2-X2, Y1- 
YlMY2-Y2-e*Lfc«t!fi5ffl») iciix^- 
■9-6 0 ^ E« UJEft^iacomjfelcotNTlftW Lfc * 

fe^i-fc^-ci±. i«c©->-h*#ryaifTSA«*ft 

M-r-5»*lc|±. 1 «cOTv- h»f y fi(f«lcjft5SB»l- 
30 X/<— 9■*iS»LT*,«fcU^. fiflx.!*. 01 7 ICirriMC 
*»lt*/ i fe4 ACOJ;?!-. 01 1~01 3lciSLfc!M< 
«i¥**jl!l4C0*ff yffllf«Y 1 -Y 1MY2-Y2I: 
;G5ffi#lcX'<— 9-6 O^MI^EHLfcfll^t LT^.fc 

[0 0 8 2] *fc. ±IHCO#*JfeJKlSI±. *5EB8CD«* 
WittT 1 / U Xf ^7K*«»mjfel=3iffl Lfcil^lCOUNT 
R5BLfcA<. fc^VT^^XISWa^M^-vAi/* 
icjgffl LfcJi^l-4.±iaro#3llfi»!8<!:l^«ro«filc*ffl 

40 [0 0 8 3] mx.lt. *«^C0«7JK , iS7 ; /<-rX*««l 

3 vTv^izjiffl Lf=*$i=ii*mapa>*jai±«i=K^ 
*v-K«»iLTtt. man. strnz-r^-?* h«ia 

Lfcr;^5»^fflL^T : t,«i:<. T/— K*m<!: LTte. 

i:Lri±. mx.it. 7;u5icTJUv>r h^colMbffia* 
so if. sftffiscoT./us^aifticfflLNrtcfe^o 
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[oo8 4] *fc. mm*. x&fifiomxRmTsu * 
^mm Lfc*^i3i4$e**!<t>« 

fiRI4«lcHB3E*;h.ftl/>„ ffilxl*, TJ — Kfttf* V— K 
I*. *«**<!: L-Cft*7;U5$6U:, «*tf. Mft^P 

T FEtT^f uv^-v^^tt^TftstLfcv- 
hStey^bitfctro^ttfflLTi.fci^ *fc, ix. 

ifil/T^-OA ■ -r h^^;U^"P^U— h (Et4NB 
F4)£, «X.I4, *Oiiatt<0. 8mol/LtS4J: 

[0085] 

C*Jfi«"l] JUT, SIS6fii|Xi;itR«!l**lf-C*fSW<n« 

n i* c n c, oinmm i=« * *i* © t? i4ft t \. 

[0086] (3SJ6ffll1) 01 ~H3lc*Lfc*3e^fl) 

[0 0 8 7] C05**«»Jim»©*3bM+05tt3BII45. 
8 3 cm 3 CHAISE : 5 5. 2mm. ft:fcflj :33m 
m, **«* : 3. 2 mm) T?fey, ttASSfcfflS<DSMt 
SP<0(**I44. 5cm3-efeofc„ *fc. ffimLfc«-X 
^— 9" (W : 1 . 5mm, ft* : 5 Omm, J** : 3. 
Omm) ©#81140. 4 5 cm^S^fc. X 

fttt-T-5->-JU«P (01 ©5 1 B-e**H*ffl») CDS 
«I4, 4. 3 8cm2-ej5ofc, 

[0 0 8 8] ««»I4, 7/-KS (fir 5 0m 

m. ft* : 3 O Omm) »V— KIR (M : 5 0m 
m. ft* : 3 0 0mm) ,t ©MIe-fe/* U— $ (*E<bfitt± 
St. ffift* : r/W tKTJ . ffi : 5 Omm, ft* : 3 O 
Omm. »* : 2 O it/ m) £K« LfctttS©*)!*** 3 
Omme-VfCSr y»*3T3. OmmlClJtLt. 

[0 0 8 9] ft fc. MS (ff* : 

20//m) ©ftffilrT-V — KS*M (?577^M <75 
M (J**: 7 0 urn) $3-f^ >yi,fctfl5jttfflL 

fc. *fc. *v— KMtLri*, r;uss (»* : 20 

/im) ©affile* V— FMttK O^hiUfJiO 
©« (ff* : 70|lm) ^3-f-O^Lfct.(l!)*ttffl 
Lfc. 

[0 0 9 0] -tLT, IMcWflHttLT. x^U>*i— 

x^u>*— tH=K— h/vifM-**-h=1 / 1 
■e*-5;1^5«fflt*lCL i P F8fffflIS*<1mo I / 
Ltft-6J:3J:5l=aSiJnLfc#*«»«*5**2B*± 

Ero*«t -b/ < u-* t ©ail** * #fc . 

[009 1] *fc. T^— KM'J— KfcL-c = v^;uJB 

(tg : 3. Omm. ft* : 6 Omm. J£* : O. '\ U 
m) tfflt^fc. *V-KJH'J-KiLT7JU3* (M: 
3. Omm. ft* : 6 Omm. ff* : O. 1 ft m) £rffl 



[0 0 9 2] JElc. mm&t LTI4. UflEtttf'Jx^u 

>«flg7^;UA (IS : 7mm. ft* : 7mm. J»* : 

0. 1mm) £(fcfflL,fc„ fUt, 2 8c©»gtt*yx 

j«»Lfco = <D£*#'J-K©+*« (***M) 1=2 
ttoMMI&KU if <r ;uA*<lE«**i*<fc 5 

icLfco Sfc. «-'J-K<t««t<omftMlt«lifi*jft 

10 [0093] *t, i-(Dv- ^tm^ai'-y-zmis. 

■T-Sa^S.^** (« : 3 3 mm. ft* : 1 1 6 mm. 
*: 8 4 /im) k LT. ft#«!<t ft-5B©fllfr to. PE 
T 7 -f JUAJB («* ; 1 2//m) . -t? 

(J»* ; 2//m) . 7^SSi (** ; 2 O U m) . M 
SEtt^'Jx^U^M (»* ; 50)im) 0>4]|-C«MKS 
*lfc©4,©£«J!!Lfco 

[0 0 9 4] Hl=. 2-30X*— y-l*. «MJBXIZ«fcy 
(SSLfc*«0E7KiJX^UV«lg*xf,ft*It*«: (M: 

1 . 5mm. ft* : 5 Omm. ff* : 3. Omm) I- 1 
20 0 0 kGy ©7J>^«£HBStf •&-«!: "J 

x^U>»8g*ai«*-|*-Cf^SiLfc 0 

[0095] x^-- y-^*riem-©^-h«!: 
•t?«*+i-s.«p^) ©ts^i*. «-y-K©ieittt:<Dffl5«-^ 

8i/-JHffl»-0)->- I- t*rfl)y- HOTMI-St^Ji 
*K ^^T?t— h->-;U-r-5ci:lcJ:yftofc <> 
[0 0 9 6] c<D^*m»K«jfe©m7Jx^;udf-i± 

1. 5w- h-e35y. zroir^roKits+LS^^wa) 
f**£**<b**#«x*;u:?-»fiEI±. 2 5 7. 3W 

30 ■ h ■ L-i -eisofco 

[0097] (tt«ffl 1 ) Asa©*)***. 0 2 o x.xf® 

2 1 lC^Ufc(i£3lE<0***»K*ife2 O OlCfl|x.e>*lT 

ft**-r-i>ci:Jii*t.i±. mmmi tm&amm&n-rz 
it*w#xnnit : *:iz&'<tt3iizj: y^stLfc. 

[0 0 9 8] COT2Mtm»**ft<»m^lt<0**»l±6. 
5 1cm 3 (ft^lBE : 5 8 mm, ft^flt : 3 3 mm. ft 
*J»* : 3. 4mm) T-fcy. ltA»rtWro**fflroi* 
atl±4. 5em 3 T?fcofc, 
40 [O O 9 9] 3EIZ. t-tn—<D->— h-ttfW. 

8Mt«-r&->-;U» (0 2 OXUCI3 2 1 IZfcl+**«P9 
1 Bleffi^-T^ffl^) (0^ffi«li. 4. 3 8cm 3 -Cfc 
ofc„ 

[O 1 0 0] c<7>^7K«»K«jl!lO>»m«Pa)ai*x^.;u 

141. 5W-h-Cfty, ^©tffflRlefc^* 

ffi|Bl<0tt:»$**i:-r*<*Wx*;u^-ffiffii4, 2 3 
O. 4W- h • L-1 T?fcofc 0 
[ O 1 O 1 ] (Slttffil 2 ) F»3«J(e^tfe«l 1 
*«l=£fflL*:2M<W«Jt<D*£ 2 gitALfc^li, 
50 3IJ6«iJia)^7Km»ll*jl!!le«xt»^.*itA»i: PH*<D 
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totfLttf A»J Sfclc&'tfc^iSl:: J; y Lfc, 
[01 0 2] (3M60I3) El 4lc^Lf=**W<0SB5: 
*lfc»»«>#*«*ll«j6 5 l=«* 6 ASS 50t 

BHtofli^twriSAassfeica^fc^ac^j: turn 

(+fc)JL*l*3*S£0M £^**fp-e*J*Lfc. -T fc=b*>. 
C<0§tASeli. *lc#«»£5*yttlTfc*J3UW 
I*. 3ll6ffll2©SA«i:l^«a>flliat^*L-C^i)o 
[0 10 3]4IiiLTIi, r^5S(I*:0. 1 
mm, : 3. 4 mm x 5 8mm) SrflSfflLfc,, * 10 

fc. z©ttA»i=t,, mmmMzmmLt=n*.w»it<o 

-**2 gf*ALfc„ 

[0 10 4] [>>-;H4fPffiti«t]3IJfi«2»T/S816«ll3 
l-^Lfc&Aa^-tfi^^-D-roffljtU JIS K 2246 

-i99i.6.34i=B«*#iro* rmmw&Js&i tit 

l=. ZttC(0-9->^U^. RHflaHMff=A*L« 6 0 
"C, «*tSJS9 5%©*ftTt?3 osM»ittt«-ettlt 
Lfc. 3 0B«»^ #§*ASS£BI!litL. mxztiri* 
fc**W»M*lc***i*7K»OT!lJt^*-;U7 ^ •> 
^r-ai^lc«i:y»l3ELfco 20 
[Ol 0 5] -t<D*6JR, 3Hte«fl2<0SA»<D2-3<D-tl-> 
^;K07K©jia[*. -€-*l-€ ! +L4 50ppm. 520pp 

m-Cfcofc. -15. *jfiffii3<D<7)4tA»ro2oro-9->^ 

;K07KOaiffi(*. **V-? f *V2 5 p pm. 2 2 p pm^fc 

Ofco 

[0106] ctucty, x^<— y-o^aiiziitii-rsH 

^<C«»Kia^<3!)jft»^J;y«tSllc|CP1M-r*«jSAvf,* 30 
Sa-Cfc-SCirA^K^tlfco 
[0 1 0 7] 

[*M0)S!l*] KLtIftlKLfcJ:dl-. 

£ *i -S ^ttti&rt I" fe It •£ Bf/ <-f X ©»«^M Ic^eE 
h^^-X*+53-|cffi«-r-5ci:A<-e#* 0 

T?*-5. 40 
[HlKDlBJIUfelftW] 

[01] ^SHEcowaWK^A-rx (lETKWfBftflta) 

[02] 0iic^t-**ir?iKT ? /<-rx (#**»*« 

[0 3] 01<OX-X*ICjttofc»fffi0-t?fcl,„ 

[04] ^sseHromaifK^A'fx d^miBit*/*) 
[05] 0 4ic^-r«*f?iK^/wx (#*msitw 

ft) D)S*ii$^tINI@t^d. 50 



[06] 0 4fl)X-x«llc5GofcWfffi0 (SA»l*l*>t> 
#-fc»^) -e*&. 

[07] 04fl5Y-Y«|r»ofc»fffi0T?fc*. 

[0 8] *«^<om*»i«^/<-rx (#M<«#H**!) 

<D*H3llfi^Jg * IE00 V fc * o 

[0 9] 08l:*tl*|PIf/\V7 (JMctffft* 
ft) O3fc**)iE£^-fJSM0T-&.5>o 

[01 0] 0 8©X-X«|C»ofclR00 (ftASSWfr 

[011] *&w<Dn*jfmT'U x 
[01 2] 01 nz^-r**f?i«T=/wx 

[01 3] 01 1 OTX-X«l=»ofc8Rffi0"e36-i.. 

[01 4] ^myKDmatfjeT/wx (#**»** 

ft) <OSS5E3llfiJK»B^^-r»fffi0-eifc*. 

[015] *#6Bjia>m2ii?je7 ; /'Wx 
a) romA3iJ6^si^*'rwfffi0'cab^o 

[016] (a) ~ (c) l±-5-;h,-e*t*#SB<D«:fcA?ie 
T/Wx (IMctttJtttft) (Dfltl<D3SJ6^1BS^-r(Bfffi 
0-C36-5. 

[017] 01 i~0i sir^-rmawie^/wx <* 

***XWft) OTfikro*J6JK«l*^iE00-c*.«o 

[018] fiejfeaj^m^Jl**©***^-^** 

[019] 01 8OTX-X*l-»ofcBff00-ei&-5. 

[020] &*<D&#.wt*KnitL<D&*mfiL<Dm<D-m 

jES0-r?&&. 
[021] 02 oa>x-x«icjeofc»iffi0-efc-So 

[»^<DKIfl] 

1, 1 A, 1 B, 1 C, 2, 3, 4, 4A, 5, 6 — « 

aa-K^A-fx (#**»lt*ft) . lo -ry-K. 

1Z-7/-Kffl'J-K«, 1 4-lftlH*. 20-AV 
— K, 2 2-AV— Kffl'J— K«» 2 4--*ft»<*, 30 

SL 5 1-f-ffli/-h, 5 1 A-JR-<7)v-K5 1 <r> 
is— ;U$*l/Cl^L*8WK 5 1 B-J!-fl)i/- K 5 1 
V-JUSR. 5 2-*=0>*>— K 5 2 A-*-0>v- h 
5 2(D>>— JI/$*l-Cl^4:l*tt4K 5 2 B (D->— I- 

5 2<Dv— ;Uffl5, 5 3-*-ffl'>- I- 5 1 tSZOTv- 
h5 2£0>&£8P, BO— X"*— 9\ 7 0-*II> 8 
O 9 0-&ASS. 9 1 K 9 1 

A - m-ois— K9 i ©->— ;u**u-civfc(,MS$j\ 9 1 

B— JR— OS/— h 5 1 Oiis— 9 1 C— KS— 
h 5 1 (Dv— ;USP. 9 2-95-<Dv— 9 2A-*~ 
(Dv-h9 2<7)v— JU^HTl^l^Sfl^K 9 2 B— »~ 
<D->— K9 2(7J->— ;USP. 1 00, 2 0 0-**tiK 
A1-7/-K, A2-7/-Kffl'J-Kt. A 
3-*fi*t*. C1-*V-K, C2-*V— Kfljy— K 
tt. C3-f6»tt:, E1-#*t*«, FB1 ■•■*-«) 
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V— h 5 1 <Dm—(Oiy— h 5 2(C*tffil-r^0B. F5 2- 
|[ZOv-h5 2<7)*-CD*>— h5 1 IC*J[S]-r&ffi. F 



TJ5*t«"]<0ffi. R, R1. R2, R3, R4-f^hX 
/<-X. X1, X2, Y1. Y 0**jjW 



[B1] 



[H21 



[H3] 



12 22 





50 



60 P 51 40 60 



F60 




F52 



F60 



[B6] 



J 



F51 



.511 

&l *' 



[04] 



12 22 




[B 1 o] 



51 B 
52B 



F51 



[05] 



12 22 



Y2Y1 




52B (52A) Iy2Y1 S1A_61B 

52 53 M 

50 



[11 3] 



irn a ^jr— 53I50 



[B7] 



6.0 F , 51 40 60 
I it 




it 52} 



50 



F60 



50- 



51 



J51B- 
151 



MB] 



12 22 



(12) 



1tBB2003-045378 



[BI9] 



1 1] 



1 2] 



12 22 



J 



12 22 



Y2Y1 



52B (52A) 



52 53 



Y2Y1 51 A 51 B 
51 




12 22 



J 



x 60 < 




51 "0 



Y2Y1 



Y2Y1 



50 



[EH 6] 



1 4] 



1 5] 



1A 



/ / 

60 ^51 40 6O ^F60 60 ™ 40 6 0 

ro| F52 70 F52 F60 



/ 

40 60 
F52 F60 



roi 

F60 



(b) 



JIB 



[HI 7] 



1& 



12 22 



60 F51 40 Bp 
F52 F60 



Y2Y1 

t I 



J-J Li- 



te) 



1C 



Y2Y1 



F60 



[HI 8] 



*4L 



J 

60 F , 51 40 60 



T 




511 
52J 



50 



[021] 



F52 F60 



100 



[H 1 9] 



C2— 
C3 




J 



„./91A- 



100 



J 
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[020] 



200 
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A2 C2 
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13 — 



90 
91 C 



(51) Int. CI . 7 F I (##) 

H O 1 M 10/40 H O 1 G 9/00 3 O 1 Z 

(72)X3B« ft A All F^-ix(##) 5H011 AA03 CC02 CC06 CC10 DD05 

«**M?SitT*0*nr3#3* DD13 EE04 FF04 G601 HH02 

X*»a*ttlHmi!^Bfrt 5H028 AA07 AA08 BB01 BB04 BB05 

CC01 CC08 CC24 HH05 
5H029 AJ03 AM03 AM07 BJ02 BJ12 
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